Abstract-This study aims to determine the increase in the ability of conceptual and procedural on prospective elementary teachers, through a learning experiment with a mathematical investigation approach. The results showed that (1) there is an increased ability to conceptual and procedural abilities which was significant at all the students who get teaching investigation of mathematics, (2) in terms of prior knowledge mathematics, high and medium group showed a significant increase in understanding, otherwise the low group gave different results and (3) there is no interaction between the learning undertaken factor (mathematical investigation and expository) with prior knowledge of mathematics to increase the ability of conceptual and procedural abilities.
I. INTRODUCTION
Several studies on the prospective teacher shows that mathematical skills are less likely to provide optimal results. They are unable to see the reasonablenessof their answers and so are unable to monitor their own use of procedures. There is evidencethat prospective teachers have a similar reliance on formulae and procedures in the topic of area ( [1] ; [2] ). Similarly, research has shown thatprospective teachers rely on procedures in other areas of mathematics, such as functions [3] and division [4] . The accepted importance ofsubject knowledge would suggest that a teacher, with limited understanding of the mathematical concepts, would not be effective in developing children's understanding for a topic.Studies, such as [5] , have found that many prospective teachers represented the topic of area through the demonstration of procedures and the use of formulae,rather than focusing on activities that would support understanding. What we do not knowiswhether these were the prospective teachers who, themselves, had limited understanding. With their investigation of preservice elementary teachers' understanding of mathematics and its teaching, [6] reported that the mathematical understanding of preservice teachers in the United Kingdom was strongly embedded in preservice teachers' accounts of their own mathematical experiences, where mathematics was perceived as difficult and threatening.
The condition is clearly provide information that prospective elementary teacher math skills as an issue that should receive serious attention, given the importance of their roles and responsibilities in time become an elementary school teacher. Mathematical ability is basically composed of the ability of conceptual and procedural. To reach an understanding of mathematics, students must have a balance between the ability of conceptual understanding and mathematical procedures. However, there is controversy as to how much relative emphasis should be placed on procedural and conceptual knowledge no matter what the course level. Procedural knowledge is no guarantee of any gain in conceptual knowledge, even though there is evidence to support that procedural knowledge can precede conceptual knowledge. Indicated that conceptual knowledge is critical for students to advance in mathematics, and that learning new concepts depend on concepts that students have learned previously. Several research suggests that the ability of conceptual understanding is an aspect that is very important for a student, especially in problem solving. For example, Conceptual knowledge has been shown to help people evaluate which procedure is appropriate in a given situation (e.g., [7] ; [8]), Conceptual knowledge also allows for more flexible problem solving, in that people who understand the conceptual underpinnings of a procedure are more likelyto successfully generalize it to novel problems [9] Context of the development of this mathematical abilities, both conceptual and procedural understanding, can't be separated from the learning process conducted by a lecturer in learning of mathematics. The process should be oriented towards learning, with emphasis on activities that stimulate the development of students' abilities. Students should be actively involved in the process of meaningful mathematics, discussing mathematical ideas, and apply mathematics in a situation that is interesting and challenging ideas. The ability of students to these two types of abilities, will grow through a reflection and confronted with a challenging cognitive task.
One approach to learning that fits the above description is a mathematical investigation. This approach is based on the activity and is a combination of problem solving and problem posing. Through the study of mathematics by investigative approach, students learn and develop the knowledge and ability of mathematical processes through an integrated investigative activities in mathematics. Learning math like this will load the investigation activity, investigation task, investigation work or investigation process, also covers aspects of problem solving, filing problem, inductive reasoning and heuristic or mathematical thought process. Learning math with an investigative approach forms of indirect learning approaches (indirect approach), characterized by inductively. Increased student understanding of mathematical skills in the context of mathematical investigation caused by the investigation as an activity and as an investigation process. Explains that when students tried to open investigative tasks, they are engaged in mathematics called open investigative activities [10] . Therefore, this research is to apply the mathematical investigationapproach in learning geometry on the prospective elementary teacher.
A. Conceptual understanding
Some literature suggests that the definition of conceptual abilities. [11] stated that knowledge that is rich in relationships. It can be thought of as a connected web knowledge, a network in which the linking relstionships are as prominent as the discrete pieces of information. Then, [12] argued that static knowledge about facts, concepts, and principle that apply within a certain domain. Furthermore, understanding of the underlying structures of mathematics [13] .This view provides confirmation that conceptual understanding is is a knowledge that contains many relationships, or network, where those relationships absorb individual facts and propositions so that all pieces of information related to multiple networks. Character conceptual understanding is a network of specific knowledge and skills contained therein. The elements of this network can be concepts, rules (algorithms, procedures, etc.), and even the problem (a problem solving can introduce a new concept or rule) is given in various forms of representation [14] . So the conceptual understanding in math is a set size on the quality and quantity of mathematical concepts that have been taught, which consists of an understanding of mathematical concepts, operations, and relationships.
B. Procedural understanding
Procedural knowledge refers to an understanding of specific mathematical procedures or rules; it represents knowledge of the sequence of actions (i.e., the step-by-step instructions) of what is needed to solve a problem [15] . Procedural knowledge involves attainment of facts, algorithms, and skills [16] . [11] states that One kind of procedural knowledge is a familiarity with the individual symbols of the system and with the syntactic conventions for acceptable configurations of symbols. The second kind of procedural knowledge consists of rules or procedures for solving mathematical problems. Many of the procedures that students possess probably are chains of prescriptions for manipulating symbols. Thus, procedural understanding is the use of certain rules right, algorithms or procedures in the form of relevant mathematical representation. This usually requires not only knowledge of objects that are used, but also knowledge about the format and syntax necessary for the system of representation.
This context shows that procedural knowledge is highly dependent on the ability of computing and the use of the procedure in the form of different representations. In contrast to the conceptual understanding, procedural knowledge does not require in-depth understanding of the concept being studied.
C. Mathematical Investigation
The underlying theoretical orientation mathematical investigation is a social constructivist theory. This theory is based on the belief that a child build knowledge and conceptual understanding through their own activities in order to build the mathematical knowledge. This theory saw mathematics as a social construction that is meaningful, where students are not considered as an object but as subject to continuous gain conduct active interaction in relation to others, so that the goal orientation constructivist for students is to take responsibility for their own learning, that is to become independent learners, to develop an integrated understanding of concepts, and problem posing and trying to answer important questions [17] , which is the gist of the mathematical investigation.
[18] asserts that the investigation of mathematics can be viewed as a learning approach rather than just as a mere student activities. Through the study of mathematics by investigative approach, students learn and develop the knowledge and ability of mathematical processes through an integrated investigative activities in mathematics. Learning math like this will load the investigation activity, investigation task, investigation work or investigation process, also covers aspects of problem solving, filing problem, inductive reasoning and heuristic or mathematical thought process. Learning math with an investigative approach forms of indirect learning approaches (indirect approach), characterized by inductively. Increased student understanding of mathematical skills in the context of mathematical investigation caused by the investigation as an activity and as an investigation process. Explains that when students tried to open investigative tasks, they are engaged in mathematics called open investigative activities [10] .
Mathematical investigation require additional skills in inquiry such as the assembly of information, description of previous knowledge, making the strategy, making interpretation, looking for patterns and related forms, explore the basic ideas, and considering whether it can be used in the new situation. Mathematical investigation is a reflection of the approach that allows students to engage, learn and remember their math skills [19] . [20] gives the difference between investigative mathematics and problem solving. In solving the problem, students concentrate on a solution so that the focus is on obtaining the solution, while the investigation is
characterized as an open-ended activities, where the focus is on the thought process of the search for solutions. Students are not expected to produce the correct answer but are required to explore the possibilities, make allegations, and to convince themselves and others of what they found. So the emphasis is exploration. All the characteristics that stand out from the investigation of mathematics has been cited by [21] in several studies, that is (1) the investigation is open investigative task with an open goal, open answer and divergent, (2) the investigation is also an a closed problem-solving task, (3) the investigation involves problem solving and problem posing, and (4) the investigation is a process of thinking.
D. Aim and Research Questions
In this study, researchers gave allegations regarding the relationship between variables studied, that is : (1) direct influence (main effect) of two factors of learning (mathematical investigation/MI and expository/ES) and prior knowledge of mathematics (PKM), to the conceptual and procedural understanding of students, and (2) the interaction between the learning factor and PKM to the conceptual and procedural understanding of students.
The problems shown in this study are: (1) Is the ability of conceptual and procedural understanding of students who studied with MI better than students who study with ES?, (2) If the terms of PKM, is the ability of conceptual and procedural understanding of students studying by MI approach is better than the students who study with ES?, and (3) Is there an interaction between learning factor (MI and ES) and prior knowledge of mathematics(PKM)for increase the ability of conceptual and procedural understanding?
II. RESEARCH METHOD

A. Participants
The subjects were PGSD students enrolled in 2014 and is following the lecture "Mathematics Education II" in the first semester of academic year 2016/2017, which is divided into two classes. Before the treatment is given, the whole subject of research by PKM test and the results are used for decision making in determining control class and experimental class. Consideration of researchers is to know about the "homogeneity of variance". The test results showed that the statistics lavene value of 0.001 with a significance level of 0.971. The level of significance, suggesting that both sets of data has a homogeneous variance for 0.971> 0.05. Based on the above considerations, the chosen class control and experiment randomly. The result of this choice determines that the class A as the control class, and class B as a class experiment.
B. Design
Research design using Quasi-Experimental type design with pre-posttest design [22] . Based on this type, the researchers apply a pre-and posttest design, which is divided into two study groups: control group and the treatment group. Both groups were subjected to pretests as supporting material to perform the treatment, then do posttest to know the difference between the two groups.
C. Instruments and Data Collection
Data were collected through a process of pretest and posttest in both study groups (experimental and control). Pretest and posttest question contains a set of items in which there are indicators of critical thinking skills and mathematical reasoning. Number of items in pretest as many as four grains and post-test consists of 5 items, whole grains which of the measured variables of the study. Measurement of study variables using a score of 0
D. Statistical analyses
Descriptive analysis of data using descriptive statistical measures such as mean, standard deviation of, and curves. Then calculate the normalized gain on the score pre-test and post-test.
Test of homogeneity of variance using the model "Levene test". While the assumption of normality distribution of data using the Kolmogorov-Smirnov test model. ANOVA test was used to test the hypothesis, the F statistic by comparing two elements.
III. RESULTS AND DISCUSSION
A. Distribution of gain value
Distribution gain value were divided into 3 groups, ie high, medium and low. At the conceptual abilities in the experimental class, the highest percentage of 76.97% in the high group; whereas in the control class were in the medium group was at 38.18%.
For procedural capabilities, the experimental class dominated by high group with a percentage of 75%; while the control group, 60% were in the moderate group. This situation shows the difference in the percentage of the value of the gain obtained by the subjects in each class.
B. The percentage of variable measurement indicators
Comparison of the scores of indicators of research obtained research subjects can be seen in Table I .
These results illustrate that mathematics investigative approach provides movement score that much different in the two classes this study. 
C. Overview fluctuations of Conceptual abilities
Overview fluctuations in the gain of a conceptual abilities can be seen in the following Fig 1 dan Fig 2 . The Fig 1 confirms that there is a gap between the value of the gain subject in class experimentation with the control class. This line graph provides a visualization that the ability of the conceptual of students in the experimental class moves on the numbers mean is higher than the mean in the control class movement. Despite a line "intersect", but overall it appears that the increase in the ability of conceptual abilities is higher in the experimental class compared with the control class. Then, profile plot above (fig 2) , provide that information to the whole subject of research with different initial capabilities, the slope of the line is the same pattern, only large slope is different. Three lines that symbolize the three groups of early mathematical ability, always showing the condition in which the highest end point is always in the area of mathematical investigation and lowest end point in the region ekspository.
This indicates that the research subjects in the experimental class is able to provide enhanced capabilities conceptual abilities that is higher than the research subjects in the control class. Further interpretation, mathematical investigation can be given in different subjects in this study or in all students, because in this studyshowed no interaction between the types of approaches used and all kinds of early math abilities.
D. Overview fluctuations of Procedural abilities
Such as previous results, fluctuations in the gain of procedural abilities can be seen in Fig 3 and Fig. 3 provides information that movements gain value from procedural abilities, between the experimental class and control class, there is a fairly wide range. Fluctuations in the gain in the experimental class is always at the top of the control class, to the point of its movement is always higher than 0.5 points on the ordinate axis (mean). This suggests that increased abilitiesof procedural in the class of experiments over "sharp" when compared with the control class. Then the profile plot above (figure 4), provide the same information as before, namely that the whole subject of research with different initial capabilities, the slope of the line is the same pattern, only large slope is different. Three lines that symbolize the three groups of early mathematical ability, always showing the condition in which the highest end point is always in the area of mathematical investigation and lowest end point in the region expository.
This shows that through mathematical investigations in the classroom experimentation, an improved abilities of procedural better compared with classroom learning control. In addition, this condition indicates that there is no interaction between prior knowledge of mathematics with the learning factor to the increased procedural abilities of students.
E. Results of hypothesis testing
Analysis of variance were used after conducting a series of test requirements, namely the distribution normality test and homogeneity test. The test results showed that both tested the data gain, i.e the gain of the conceptual abilities and procedural abilities otherwise meet both of these assumptions.
Then the data hypothesis test using the test model "analysis of variance". The results of the analysis as follows. 
Statement alternative hypothesis
Univariate Analysis of Variance
Conclusion
There is an increased of conceptual abilities the significance of students who receive learning through MI approach compared to the ES approach a. F = 15,651; the corrected models and PLK has sig. 0.000 < 0.05, with size-effect: 12,6%, a. Accepted
There is interaction between the teaching approaches used (MI and ES) with PKM to increase conceptual abilities of students a. F =1,136; the corrected models and PLK has sig. 0.325> 0.05
There is an increased of procedural abilities the significance of students who receive learning through MI approach compared to the ES approach b. F = 109,435; the corrected models and PLK has sig. 0.000 < 0.05, with size-effect: 50,1%,
There is interaction between the teaching approaches used (MI and ES) with PKM to increase procedural abilities of students b. F =1,850; the corrected models and PLK has sig. 0.162> 0.05
Another result is about interaction. The test results of interaction hypothesis suggests that the two variables studied were not affected by the interaction between the factors of learning and early math abilities possessed by the subjects. This means that the investigative approach mathematics can be applied to all students, regardless of their prior knowledge.
F. Discussion and implications
[23] classic piece on instrumental and relational understanding of mathematics, more recently referred to as procedural and conceptual abilities, drive author to think about ways of understanding mathematics for themselves and for their future students. The process of learning through mathematical investigations have some activity as a feature that can be used in developing a conceptual and procedural abilities of students. In this three-hour credit course, the equivalent of one hundred and fifty minutes of face-to-face in class, the students conduct "investigative activity" or "activity of thinking" that correspond to the material context of learning "math education II". There is a "class assignments investigation" and "homework investigation" given during learning in the classroom rather than focused on college textbook material. Students are given the opportunity that is wide enough to design, prepare, and resolve the problem. Help lecturers pursued minimal as possible. Students learn the power of geometry with to analyze characteristics of geometric shapes and make mathematical arguments about the geometric relationship, as well as to use visualization, spatial reasoning, and geometric modeling to solve problems. For example:
Based on the issue, expected in the development of conceptual and procedural abilities of students in identifying relevant mathematical concepts, procedures, or representation in such cases. Students seeking inter-relationship between the shapes that exist in the picture, then apply previously learned concepts (such as using the relationship between the area of the square and circle), making allegations and justify or validate the solution.
One of the reasons for the increased of conceptual and procedural abilities in the experimental class, which is viewed from the side which is owned by the abstract nature of mathematical material, particularly in the field of geometry. On this side and on certain conditions, requires a situation which gives students the opportunity to continue to reflect on (think) and make the conclusion of a mathematical formula that are being faced. Through investigative approach, where it contains aspects of investigative activities and aspects of the thinking process, requires students to understand the concepts related to the material being taught. [23] explains that understanding the conceptual/relational be achieved if students understand the underlying principles that make a particular formula or theorem and its relationship with other formulas or theorems. Improved conceptual understanding is driven by the training process in "doing practice questions of investigation" in the experimental class. Students are only given to points of concern and then, on their own solve the problem.
Context of the above, asserts that the investigation of mathematics is a process of thinking because it involves mental activity through the process of conjecturing, justifying, specializing and generaliing [10] , resulting in the investigation there is a process of mathematical thinking. The thought process is going to develop high-level thinking skills of students depending on the given task. The higher the degree of difficulty of the task, the students will try to think more deeply to the completion of the task.This is in line with [24] , saw the potential increase students conceptual understanding by teaching them to use problem-solving context. Formation of the conceptual context can also be done by applying mathematics is learned into a different context, so that the mathematical investigation into an approach that is good enough to be able to increase the ability of a student conceptual abilities. If students are able to apply mathematical concepts in as many contexts, their conceptual abilities of mathematics learning will be visible [25] .
Another interesting result of this study is, the assertion that the value PKM on the "low group", it turns out the ability of conceptual abilities does not provide a meaningful difference to the treatment given (fig 2) and the lack of interaction between the "factors of learning and PKM" to increase the ability of conceptual understanding (fig 3 & fig 4) . Why increasing conceptual abilities not pursued by the majority of research subjects were capable of "low group" entry may be affected by several things. Problem and investigation task is challenging student so that the degree of difficulty of the task and the question above average. It would seem would seem to be "difficult" for the study subjects who began the process of solving the mathematical abilities of a low starting point. On this side, the role of teamwork strongly supports the increased understanding of them, although apparently not a significant difference between the experimental class and control class.
The impact is quite surprising is through a mathematical investigation can act as a catalyst for teachers. Mathematical investigation can become a "learning laboratory" on teachers who will prepare the materials of the investigation. That is, there is a "mixed results" will be achieved in this study, namely the achievement of learning goals for students and the occurrence of a process of increasing knowledge for teachers with the approach. Several studies provide evidence that teachers can strengthen their own mathematical understanding in the process of trying to make sense of students' work (e.g. [26] ; [27] ; [28] ). Teachers can also strengthen their mathematical knowledge through planning and discussing mathematics lessons (e.g. [29] ; [30] ; [31] ) and through interacting with students and colleagues in the course of implementing new instructional tasks or new curriculum materials [32] .
Target population in this study relate to the students of the prospective elementary school teachers, the creation of an ideal condition is defined, is expected to move toward a tighter integration of the conceptual and procedural abilities of their mathematical skills. Developing this understanding is very important, because the empirical condition is quite alarming to the ability of primary school teachers, particularly in math. Through this study, at least provide a starting point to prepare for the establishment of a primary school teacher. Through continued collaboration of mathematics education experts, teachers and stakeholders in education, the increase in the conceptual and procedural abilities for mathematics teachers through investigation can continue to be integrated in a learning process.
IV. CONCLUSION
The study gives some conclusions, that is (1) there is an increased ability to conceptual and procedural abilities which was significant at all the students who get teaching investigation of mathematics, (2) in terms of prior knowledge mathematics, high and medium group showed a significant increase in understanding, otherwise the low group gave different results and (3) there is no interaction between the learning undertaken factor (mathematical investigation and expository) with prior knowledge of mathematics to increase the ability of conceptual and procedural abilities.
